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METHOD OP OPERATION 
SCHEMATIC FOR 

Sender Recording Key And Testing Cord Circuit - Local Test Desk - Pall Mechanical 
Power Driven System. 


This Appendix was prepared from Issue 21 of T-501002, 

The requirements for S200 relay shall be changed to read as follows*- 


CIRCUIT REQUIREMENTS 

.THE READJUST REODIREMMTS SHOWN BELOW ARE FOR MAINTENANCE USE ONLY 

OPERATE NDN-OPERATE RELEASE 

S200 Armature travel ,035" 

(ADV) Contact pressure 20 grams* 

Readj* ,016 amp. 

Test ,023 amp. 


ENG. -TP I- VL, 

12 — 6 — 22 , 


APPROVED - J.L, DOW, (J.M.L. 


CHE* D. -CAL- (TAP 
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ME3F0D OF OPERATION 

Schematic For Bender 'Recording Kay and (testing Cord Circuit - Local Test Desk - 
Full Mechanical Power Driven System. 

Page 10, Paragraphs 42 and 43 should be changed to read as follows; 

42. The bowler can be applied only by weans of the secondary test cord 
as the operation of the howler key (H) disconnects the primary test cord from 
the bowler circuit. 


43. The key marked "X" is used to interchange the primary and secondary 
test cords v/i th respect' to the primary and secondary testing circuits. When 
the key is in the normal position, the primary test cord is connected to the 
primary testing circuit and the secondary cord is connected to the secondary 
testing circuit. The operation cf the key makes it possible to apply all 
primary tests over the secondary cord, and all secondary testa except the 
Lov/ler, over the primary cord. 


OflMoC-BH. GHF* D . - -OAL-CWP. 

9-25-22. 


1 


APPROVED - 0. Lw SLUYTSR, G.M.L 
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ME SHOD OP OPERATION 
SCHEMATIC • ' ' • 

Sender Recording Key and Testing Cord Circuit ~ Local Test Desk - pull 
Mechanical Power Driven System. 


Page 5, paragraph 17,. line 6 shall be changed- to read as follows: 

The A.BV-1 relay operated, locks to battery on earn L and closes a circuit 
from battery through the 149 interrupter OPT. pilot lamp to ground through the 
inner contact of cam D and also opens the fundamental circuit to keep the 
incoming from returning to normal . 

Pages 11 and 12. 


The 208 relays have been changed to read as fellows* 

FEO E ANI QAL R ECUIlll F EiTT S 


20.8-B 

(l»-9' 


208-0 

(0-9) 


(a) Armature gap o015 ,: _+ .002" 

(b) Contact gap - min. ,004" 9 max, ,007" 

(c) The retractile spring tension shall be adjusted by bending the 
stationary lug on the relay frame ®r.d not by be ndi ng the lug on 
the armature. In making the adjustment the stationary lug shall 
not be bent to an. angle greater than 45 degrees from the vertical 

ELEC TRICAL REOFIB^ENTS 

OPERA TE ' NON-OPER A TE RIXJ&SE 

Special requirements to insure fast operation. 

Read j . .015 amp® Read j . .014 amp. 

Test .016 amp. Test ,013 amp, 

¥.0.0. .058 amp, 

MEOFANI QAL REOITIBEMS NTS 

(a) Armature gap - .01 5” ,002" 

(b) Contact gap - min, ,004" max. ,007" 

(c) The retractile spring tension shall be adjusted by bending the 
stationary lug on the relay frame and not by ben di ng the lug on 
the armature. In making this adjustment the stationary lug shall 
not be bent to an angle greater than 45 degrees from the vertical 



ELECTRICAL REQOIREMEN TS . 


0PRRAY5 

KDTC-0 PEDATE 

RELEASE 

Special requirements 

to insure fast operation. 


Read j » ,015 amp. 

Read j . ,014 amp, - 


'Test ,016 amp, 

W. 0.0. .175 amp. 

Fold ¥.0.0. .058 amp. 

Test ,013 amp. 
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ME0BAEI0AL BEQJJIRE MEE TS 
2C3-M (a) Armature gap - ,015" .002'* 

(0») (b) Oontact Gap ~ min. .004" max. .007" ... 

(c) The retractile spring tension shall be adjusted by bending tre 
stationary lug on the relay frame and not by bending the lug on 
the armature." In making this adjustment the- stationary lug shall 
not be bent to an angle greater than 45 degrees from the vertical. 


OPERATE 


ELEC TRICAL R EQITI BEHEE TS 
ED E-OPERA TE 


Special requirements to insure fast operation 
Readj. .015 amp. Beadj. .014 amp. 

Test ,016' amp. Test ,013 amp. 

W.H.O. .058 amp. 


RELEASE 


Page 13, . 

The El 94 has been replaced by the E1133 relay which r>as tne foil c »/ing 
requirements. 


OPERATE 


k)E-OPER ATS 


BOLD 


RELE ASE 


E1133 Special requirements to meet mold circuit conditions. 

(PTf) Readj * ,093 amp. Readj, ,061 amp. Readj. .072 amp, 

GTE Test .106 amp, , .Test .058 amp. Test .083 amp. 

7/. 0.0. .119 amp. 77. 0.0. .023 amp. \7. 0.C. .094 amp. 

Th>e S791 has been replaced by the E1076 relay v/hior, nas the following 
requirements. 


El 07 6 R.ead j . ,018 amp, 

( ADV-1 ) Test .019 amp , 

W.0.0. ,020 amp. 


Readj, .010 amp. 
.Test ■ .0095 amp. 


CHK'D.-WAL-OVTP. 


APPROVED - 0. L. SLUYTER, O.M.L. 


EFG.-JLS-ICK 
9-25-22 , 
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Sender Recording Key and Tesii: 
Mechanical Driven System. 


METHOD OP OPERATION 
30KMATIC 

g Oord Circuit - Local Test Desk 


Full 


Pages 3 and 4, paragraph 13, Line 1, 


shall be 


changed to read as follows; 


In position 11 a circuit is closed from battery through the line 
relay in the incoming selector over the ring of the cord, "X" key normal the 
PTC!, 300, NT, and ADV relays normal through the winding of the ADV relay, the 
PD relay operated, cam E, to ground on cam D operating the AD 7 relay. 



ENCt.™~JLS~BN« 
9-25-22 , 


CTE'D,— ASP-CWP. APPROVED - C. L. SEPYTER, G.M.L. 
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METHOD OF OPERATION 
SCHEMA MO FOR 

Sender Recording Key And Testing Cord Circuit - Local Test Desk - Pull Mechanical 
Power Driven System# ‘ 

DBSgRIPMbTT '•••'• 

" “ t -crrcui t is used at tr.e local test desk in a full mechanical office 
J jT . set ving up connections to and testing subscriber’s lines. It is designed 
r° ^R' : ' rat8 - n connection with a special incoming test .selector# The connection 
to the selector is made by mean A of test lines which terminate in jacks at the 
local test desk. The special incoming selector has access to any final which 
may select the subscribers line# 

2# it may ^ be arranged for testing both manual and mechanical lines, or 
or tree Kara cal lir.es only® The circuit has three cords 9 a. primary and 
secondary test cord and a sounder cord* The primary test cord is principally 
^•oed in making the routine tests, such as tests for ground, foreign battery, 
resistance, ballistic, transmission,, breakdown and tests requiring the use of 
Q Wheatstone bridge. The secondary test cord is' principally used for making 
tnose tests wnicn do not involve the use of the vol-t-isil ammeter and .Wheatstone 
brictge and is arranged for machine ringing, the howler, dial test and sounder a 

£ S ceans ©f a ^‘ ,e primary and secondary test circuits are inter-changeable 

with respect to their cords 0 

S<s The sender equipment is common tc both the primary and secondary test 
cord 3. of toe t<?st desk and is . normally connected to both. When either of the 
two test -cords, is used,, the sender is automatically disconnected from the ether# 
Snculd both primary and secondary teat cords be connected to the incoming test 
selector before the start key is. operated, and the sender swi tch is off normal, 
the primary test cord automatically takes precedence ever the secondary. The 
sender 'ci result is arranged to make selections on either a "test" or "no test" basis 
depending on the selection of the start key# 

The sleeves of the. test lines to the special incoming test selector, 
wi th wbi ch the test cords are used c are normally grounded through a maximum 
resistance of 3102 ohms# This resistance is reduced to a maximum of 52 ohms for 
the purpose of discharging the sender anc connecting the testing apparatus when 
selection is completed# The sleeve of test lines to the aero operator, toll 
switchboard and trouble desks, are grounded through a maximum resistance of 52 
ohms. Tbs sleeves of test lines tc the main frames are grounded through a 
maximum resistance of 39 ohms, 

DETAILE D BES ORIP CTON 

" r dl > T D • 1FG0PI P& T EST, SELE'f TOR, . • 

■ >‘A B|g L IFE T3 S1HJ SIFG PRIM A RY TEST CORD . . 

•5c The plug of the primary, test cord is inserted in the. jack of a test 
line tc incoming test selector, the proper numerical keys are depressed, and 
he "3 T” start' key is operated.. When the primary test cord is inserted in the 
jack of the test line, battery on the break contact of the POO relay is closed 
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***i.i.cug;i tne normally made contacts of tvsn <r • , . 

to ground through the sleeve ~elav £ t£ w ^ naln ® of the relay, 

does not co-rate at v h!/ f in the test llne circuit. The PTO relay 
sleeve of the test h0 ™™ r ' due to the high resistance in the 

circuit from ground t "rough* t v e P -* -v-m v°^ 0x , a ^ of im numerical-' Keys closes a 

*« &-g S .-;, S^T™T; s °! P* !*•»«•« »»««i 

relay, operated: o£','e, a tST 1 ? 4 *. Ti10 TH ’ fc T * « » 

relay J„ the incoming teat eeleo'or t-ohr JL f “ ,to4 ‘ t « cf the 1 

of the pic relay, vylhSirg of t-e pot : es ,‘ 31110 ar,d oord > *>»M* ooh.tac't 

Lay. outer J ' Sr eak oor.taot of the 300 


a 3S A and B re si ti lance's 


relay, outer contacts of can. H, winding of’ the g TP rel 
to ground on tr.e armature of the o* r> e iav t'-p "ot „n- * 

relay in the incoming circui t a«a tvl S* , f ™ 1SV °' oerates > hut the I 
resistar.ee of the winding of the PHI relay. ^ °’ n ° l cper3te dtie to tbe ' 

lower inner and^upper'ou te^co- ta-"s ot°*V'T Ci 5 c "! t fro ® b attary through the 
multiple wit* t>e P I ia«; V,4e'eo-h^t c'ree’pci 1 i S #f tS ° in 

operated TO, F ,, or n' relay, mike ro-tac- "o- t*-e S’, “* e ,"® la ' 1 cf tre 
lower contact, of cam o, li?h'tinm t-e I la„o h, „ 3T . k0J '!. t0 ground on the 

030000 * oircutt «. r :Sh'?i 0 

°* .' Eh ° *»•"»■* operated, (a! lock, to 
X' fa 'J' ‘ l arraatu e , (o).. disconnects. the tip and ring of the seco- a darv test 

cord from tne sender circuit, (this feature is provided so that if Ss : 

both primary and secondary test cords are inserted in the jacks cf te« t" line- 
before the ST key is operated , and the sender switch has' moved o?f -ormal the 

an 'armature cf° the P 3r-o . ls . conne ® t ? d t0 sender,) (c) disconnects ground from 
3-®3tuie of the SCO x el ay, (d) opens the circuit from battery through- the 

windrng of the PTC relay, and (e) closes a circui t from battery trough the 

winding of tne PD relay, which operates in the sleeve circuit. Tne p 5 relay 

operated, prevents the operation cf the Prelay, the function of which is 

described under "OYSRPLOW". . 


V. 


Tne oT relay operated ? advances the switch to position 2. in position 
2, a circuit is closed from battery through the contact of the P; t 9 type interrupter 

^cT^caSV 1 !'!'" 61 ^ 3 ? d SendGV P^ot. lamp to ground on the lower inner 
POT '^elav if - f tC flash " In -Position Z the winding of the - 

pnx ; e ]2 Vo •, tnr0t ? Sb thS opter 00ntacta of cam J releasing the 

ci rcu 3 1 !nf«L!n rel ® as ea» • reduces tne resistance of the fundamental 

circuit sufficiently to operate the l relay in the incoming selector- a^d- t'-e 
stepping relay in the sender circuit. -elector a..a t„e 

INCOMIMP BRF3P SPT.pmm rm 

f h0U3 !r* ds k® 3 ' 6 t0 be operated, four impulses will be required 
■ iL der ! tnerefoye pulsing path is closed to the 3 counting 

.ay,-. This circuit is traced from battery through the winding of the 3 count- 

3.V - nrn^lr rmf-Qr*** rs-p f rr # *i rr , . - 


- ^ w inrougn zne winaing of the 3 count- 

: Ue relay * bresk contact of tbe 3* relay, lead 3, contact of the thousands key 
b upper ou ter and lower inner contacts of cam <1, make contact of the 3 TP relay, 
t0 ? roupct on - r ‘® lc y er outer contact of cam E, operating the 3 counting relay, 
luring orusn selection in cermi t ten t ground is connected to the tin s^de of the 
fundamental circuit by means cf the A commutator in the incoming selector circui- 


1 




1 


£ *5 

1 1 
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[av t m3 

releasing it and permitting 


its regeneration* men me ^ w ; 

- 73 ndi s? of the 3*' counting relay is removed allowing it to operate « series 
with the 3 counting relay, 4t» 3 and 3’ counting relays lock in series, u> 
ground on cam D» The 2, 1, and 0 sets of counting relays are similarly , 
operated by the second, third and fourth impulses from tne incoming A coma.ut.aw.. , 
The operation of the number 0’ counting relay closes a circuit from fprf-fd 
its armature, upper outer contact of cam B, to battery through toe winding ox 
the B magnet, advancing the switch to position 3, the A cam advancing tie cw-cn 
to position 4. In position 4 the fundamental is closed operative t»e o^P ^ 
for incoming group selection, 

umnw, GBoyp. sELEomi. 

9. Assuming hundreds key 7 to be operated, a;o ^impulse-. ™wl^ oe 
to satisfy the sender for incoming group selection, tr.e fftt '^"^ e & 

1 set of counting relays. The operating olrcui t is ir-om ba .. ,er j -p 
winding of the 1 counting relay, break contact of he ^ counting 
outer contact of the 6 thousand. key depressed, cor. ,ae ca ot tse / ^ -j* 
upper outer and lower inner contacts of cam F, mane cunUu » ^ 

outer contact of cam E, to ground on the lower inner contact o, cam B, 
Writing t^ & l counting relay. The tip side of the fundamental circuits 

intermittently short-circui ted- by impulses from tne ™™* Ui % re ieass of’ the 
thus the 373? relay successively releases and re*~op<f: f _ .. 

3*? relay, removes the. short circuit from the winding of the 1 

; r ::^ec. The sero counting relays are similarly operated by tie seed 

T^Ise^S oi to the fundamental circuit. The ^ . «*■ f ujn 
advance s the switch to position 5, the cam A advancing tne swi po.i tion 

6. As the switch advances from position 4 aJ operated ~ou.. - -g - V 
release o 

FDTA L M!3H_eELEG TI OW 

10. » position 6 the Mdiwnbl elrcstt 1. f »/« 

-elf, fo/flMl hrush selection. «tt>l Drosn selection u "g e .X*' .1 

incoming 'brush selection, ®en sufficient impulses .*«*« ®e ^Uoh to 
satisfy the sender, the o' counting r e.ay cpsraw^, . ^ .g h 

position 7,. the cam A, advancing toe switch to portion o. a 
position 6 all operated counting relays release. 

TOPS SELECTION 

11. in »•*««» 8 «» tmmmi* 

4. - ^ fTin -v*pl qA? f OT 1 0 1\ 3 SBlBCtj-CH* , ^ k " J . •, ivn 

tne nxP rex&y xor ± — pcioo« oreratea* tne 

L£=s ^rirSnh s « - 

units selection. 


> 


TWITS 3BLEOTLOH 

12, Uni ts selection is made in a -nner similar to incoming hresh 
selection. Impulses from the final U commutator actuaunt t .e ,i neiay. 

■I . > X 


'7hen 
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sufficient impulses have been sent back to satisfy the sender the 0 * relay operate 
advancing the switch to position 11 . 

mgOH&RGQFg TU B SMDER 

13* In position 11 a circuit is closed from battery through the line 
relay in tne incoming selector, ever the ring of the cord, break contacts of 
v-.j© PIC, SCO and HT relays, to ground through the winding of the ADV relay 
wnicn operates. The AD? relay operated, locks to battery on cam L and closes 
a circuit xrom battery through the inner contacts of cam L, operating the 
ADV-'l relay c. Tne operation of the ADV relay opens the ring of the circuit thus 
releasing tne line relay in the incoming, which advances to its talking pc si ticn. 
T>e AD/*! relay operated, also locks to battery on cam L, and closes a circuit 
from ground on Us armature, cam B, to battery through the winding of the p 
Siagr.5 1 , advancing toe switch to position 12, the A earn advancing it to no si tion 
18c As the switch passes' through posi tions 12 to 17 the AD7 relays release 
and a circuit is closed from battery on cam I, to ground through the windings 
of the key release magnets which operate, releasing all one rated keys. The' - 
release of the keys release the TJ, T, H and TH relays. As the sender switch 
advances from position 17, the circuit through the winding of the PCD relay is 
opened at cam I, releasing tne relay. Tne POO relay released, releases the ST 
relay. The ST relay released, lights the sender pilot lamp, to ground on cam 
3, and Advances the switch from position 18 to normal. The lighted pilot .lamp 
is an indication that selection is completed and the sender switch is returning 
to normal. The ST relay released also extinguishes the A lamp, connects the ’ r- 
sender to the secondary test cord and maintains battery on the sleeve of the 
test cord through i ts con tinuity contacts- and the winding of the PTC relay, . .. 

14. The sleeve of the test line is grounded through a maximum resistance 
of 1102 ohms until after incoming test selector switch advances to position 
1-3/4, .{which occurs after the winding of the PCI relay is short-circuited)*" 

As tne incoming advances a relay in the test line circuit one rate 3 , reducing 
tne sleeve resistance to a maximum of 52 ohms, causing the PTC relay to operate. 
The PTC relay operated, disconnects the tip and ring of the primary test cord , 
■from the sender and connects them to the testing equipment. The PTC relay 
operated, also closes a cir-cui t from ground on its armature, lighting the • ; .. 
primary supervisory lamp as an indication that the test roan may proceed with 
the tests, 

Il^i»g.g.-3&-3B3g. BASIS., - PSIliAB? OOBD ’’ 

0 . : ■ 15. To select a line on a no test basis, the operation is the same as 
that described under '"Regular line test - -Using Primary test cord," except- 
that the no test key (F£'| of the sender circuit and the M key of the primary ... 
test circuit are operated, instead of the "ST" key. The operation of the M. key, 

(a) closes in part the operating circuit of the PCO relay, (b) disconnects the 
repeating coil and battery from the rest set and (o) connects the monitoring 


A, 
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j A 


circuit to the test cord. Therefore, the PCD relay operates ,o ground on car;; 

0 through the contacts of the "ITT" and "M" toys. This is ^prevent t 
interference with the transmission of a subscriber s line, o.;ould .. 

B.G.-O.I. key of the test circuit be operated when a busy line is selected. 

16 . After final tens selection in position 8, the + 0 ’ belay Opera tes^and 
closes a circuit from ground on its armature, upper cm^et^of jam C co.^^ 

of the m key, to battery through the windings of t..e h relay g ^ ' 

The NT relay operated, locks through the to ^cund on 

relays, ring of ; the tesUcord, test line and option of 

"the ring of the final se^ec-.or, A- •*. - - PO «ition, battery through 

-.Ch h-::,..;. 

the final selector advances the NT relay re-ease-^ 
nv NHFLOW 

. *. . m'ipf t-or pc to overflow during 

17 * Should the special incoming, e^t .>e^c o ^ ,. he incoming, ring 

selection, a circuit is closed from ba ery - -- ^‘pTO SCO and NT relays, 
of the tost line, end teat cord, hreaK centae. of t,.^, ^ ^ ^ 

to ground through the- wincing 01 ' inner contacts of cam L, 

operated closes a ici rcuxx ,rcm ^ ^ - h the winding of the AW-1 

ttake cor; tacts o± Ae ADv j - e 1 ^ A , . , i r to "battery on cam L* 

relay which operates. Tne ABV-l ke 149* interrupter, OFL pilot lamp, 

and closes a circuit from ’ba-tery " rllct lamp flashes 

to through the inner contacts of cam?. *,/,** of the 

until the plug of the test cord circuit is 

' test line, or the disconnect key in f '* released closes a circuit from 
operated, releasing the PD relay, f® P ® Abr4k contacts of the PD and SD 
ground on cam D, upper inner contact of A If A relay whi ch operates. TheD 
relays, to battery through trie winding o.^jj 3 circuit from the 

relay operated, loeits <.0 ground or. ■ " magnet, advancing tne 

same ground to battery through tne finding o ■ | position 18 . Tr:.e 

switch to position 17 . ture and^reak contact of the 

switch advances to normal iicm g^o ^ & n re lays release, as 

ST relay. The key release magnecs and t..e TH , ». - 

described in paragraph 13. ■ ■ 

* »V- tpot cord circuit consists of, (a) 

18. The testing key equipment of «... - a „ d r i nR sides cf the 

a Itey nlM.nr. is usett Iwraiius Connected lacilt of ■ the rir.g- 

primaru teat circuit -i^fSfueJd to ground to either aide of^the 

ing keys*, {^) a ^ a ^ j:v0 ^ . . >ev marked ROGI to conre.c w talk 

line under test, (&) £ A ’ e F e ® JT& . VX"„ v e . to connect tne teiepnone 

ing battery to the test cords. purposes, (e) a key marked 

circuit to the primary tes. circuit ^ .telephone set to ..the primary _ tes , 

T which is used to connect t,„ «.r ^ ^ 1ng ke58 (not shown on Us 

circuit for talking purposes, \f) a ° e - sot „ { ») a transmission 

drandng) need to operate the ringers a euu- «t on --. f an artificial 

the degree of the transmission of 
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the line; (fe) *a- key marked "3 '7P, used to teat the sleeves of the circuits to 
which : tse- plug of • the test , cord is corrected, { i). a key marked "EEMF" used to 
disconnect the vol t-milliamme ter from the testing "battery and to connect it to 
'ground, to test for "foreign potential, (j) a key ^marked "VM-ESV" used- in 
conjunction with ■ the ESMP key, to reverse the leads from . the "vol tree ter windings 
of the vol t-mill iamme ter with respeet to the tip and ring of the line under 
test, (k) a key marked "SO ,000 ohms", used to disconnect the 100,000 ohm- vol t- 
mill iamme ter winding and the hundred volt testing "battery from the testing, 
circuit and to connect the 20,000 ohm vol t-milliamme ter winding in series .with 
the 20 volt testing battery to the testing' circuit, (I) a key marked ”1000 
ohms" used in a manner' similar to that described above for the use; of ; the : 
20,000 ohm scale changing key, but connecting the 1000 ohm winding o.f the 
voltmeter in series with the 20. vol t battery to the testing circuit, (m) two 
coin keys one marked "GO" " and "CB" for making coin collect and coin refund' 
tests, (n) a key marked "BBE" used to disconnect a short circuit from the wind- 
ings of the rheostats, (o) three rheostats used to vary the current in the, 
milliammeter winding of the . vol t-rai II i ammeter . 

19, The testing key equipment of the secondary tdst cord circuit consists 
of (a) howler key marked (H) and apparatus for applying a .graduated howler tone 
to the line, .(b) a dial test key marked "Di?"' used for connecting apparatus A 

to test the speed and accuracy of sta tion and posi tion dials, '( c) , an associa ted 
ringing circuit (not shown on this drawing) , for making -.semi-selective machine 
ringing tests of subscribers’ stations, (d) a key marked "B.E? U for reversing 
the tip and ring of the test cord with respect to the tip. and ring of.. the., 
secondary testing circui t, (ej a "grounding' key,- (Gj used to connect ground to 
the tip of the line when the repeating coil ground is disconnected,, (f) a. 
men i to ring key (M) for connecting telephone sets to the secondary, test: circui t 
for monitoring purposes, (gj a key marked "T" for connecting ’the telephone set 
to the secondary test circuit, (h) a- key marked "S" for. connecting. battery and 
-ground to the ring of the secondary test circuit. :• > " r 

20, The- "X" key is used to interchange the testing equipment, of the. 
Primary, and secondary test cords, with 'thS exception of the Howler, equipment. 
Which can be used only, wi th the secondary test cord. 

21, The various tests and operations and the methods employed in per- 
forming them are as follows;-, (a) TALFlhTO OVER. PBIMAEY AMD BE001TDAB.Y TEST 

cords. • . . : < •" ' • : 

22, The telephone set is normally disconnected from the testing line. 

To talk over a line, which Is connected to the primary testing circui t, operate 
the primary " TALEIMr" and »R, 0,0.1;.” keys the operation' o.f which connects the 
telephone set. to the line and supplies -talking battery. To tally over a line, 
connected to the secondary test cord circui t, the secondary talking key (T) is 
operated. In both cases, regular "A" cord supervision is obtained. 
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SES.?£L!QS . SM>VM3. ~ Pri mary Test circuit 

23* To test for grounds cn the ring of the line, no keys need be 
operated. Normally the 100 volt testing battery is connected to the ring, in 
series '.with the 100,000 cbm winding of the vol t-mil 1 ianane ter « • If the line is 
clear the voltmeter should show no deflection cr at most a very . small one, 
except, in the case of, a party line with the receiver off the swi tcbbook at a 
"ring" station. If a ground is indicated the resistance' may be determined as 
explained, later under "Tests for Short Circuits", If the deflection is in 
excess of that which the testing battery can produce, there is an indication 
that the line is crossed with a foreign • source of current. To test a ground 
on the tip. of the line, reversing key is operated, 

24, To measure a high resistance ground the 100 volt testing battery is 
used. On account of the high resistance in series with the 100 volts of the 
vol t milliammeter and the needle shows, a greater deflection than -would be 

the case if the 20 volt testing battery 'were, used, thereby giving a chance for 
greater accuracy* In measuring small resistances the 20 volt battery is used, 

25, To test with the mP liammeter the repeating coil cut in key is 
operated. This connects one winding of the vol t-milliammeter to tne, ring of 
the circuit in series with the central office battery. If the line is clear 
no deflection will occur. This test is trade on the tip by operating the 
reversing key also. 

TESTS POP flBOTTOS “ SECO N DARY TEST CI RCPI T 

26, When the voltmeter indicates a swinging around, of apparently- high 
resistance it is desirable to supplement the foregoing tests by a test with ■ 
the SR relay. This test is made with all keys in their normal positions, 
except the relay key "3". The operation of .this key, connects ground to the 
tin and 24 volt battery through to the winding of the SR, relay, to the ring of 
the testing circuit. The SR relay operates, if there is ground on the ring 
or a cross on the line, in turn operating the sounder (S) * A test is made on 
the tip by operating the reversing key in addition to the operation of tne 

S key. 

27, If the optional wiring "To Buzzer Test Circuit", is furnished the 
operation is the same except that- a relay with a make and break spring com- 
bination replaces the SR. relay and a buzzer replaces the sounder S. 

TESTS FOR 3F0RT CIRCUITS 

28, Tests for crossed. lines are made by operating the ground key (C) . 

If the line is grossed the voltmeter needle shows a deflection whicn is un-^ 
changed when the REV. key is operated. The smaller the resistance of cne^ snort 
circuit in the line, the greater is the deflection. In all oases, the volt- 

tee ter reading bears the same, ratio to ti e voltmeter resistance, as t..e 
difference between this reading and the testing battery vol tage ^bears to tne 
external resistance. The line resistance is. calculated by dividing, tne 
difference between the testing battery voltage and the voltmeter reading by 
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voltes ter 6 coil! e3 po- S eS^ i? *«??"* tViis quotient by the resistance of the r . 
100 000 ohm-s tv>p" ^ e ? t " f , ’ ne ''•'ol tire ter coil has a resistance of 

Of io VO i V* ’s^ht ‘!T? b tv te n y has 3 P° ter ‘ tia l Of 100 volts and a reading 
40, multiplied ^'SToooVlw’wO o‘? "** , *?»» ®* the «» »« 300 «*»i ‘ 

the W scale led lUr. Ill tlgPa as-f ulld. 1WSr reSi stsuM6,s 

clefleltic" T |f t »|e t Sm?* “tlUaii, meter, operate the R.c.a.1. and O liejs. The 

needle retorns 'to S^^'Se’?" 1 P S I ,f ,^ e 1 ? ,a9 •*“ ^ tMlianmete, 

• istc. KcL.OcI. key is restored to normal. 

test c manif. 

ts removed f™ the' 0 TS 

tea, o/o^tSin:- - m^ri^iirtS^ieiiiiirsnift^ts 

3 -r 5ta ? deflections of the voltmeter needle, duetto the “ discharge 
ItJ* Ration condenser, if the line is continuous. A' "test for continui ty * ‘ 
should always be preceded by a test for ground, * . 

PPIMABY_ JSSjP _ OI JiGUI T " 

it* f,nnT<*+oJ 0 '"tt' 1 * 3 i0r foreign battery,, the battery cut-off key "FMF" 

lloSI Ihl Zll TOltwt8r t0 Vm rl »s = f «* 

f h ; 1 tenJa! . g-'tses a negative reading of the voltmeter, 

with re"nect to h- 1‘ h 60 tnereop i-eversing the voltmeter connection 

iflperltel tlp ««• of »• the regnlar 


^^_S)OP0S 3ES_M PB_0 PBIHAPY 

nj_ OOFJWO HOW M .TF HA OFT OTnW . ; ' 


TBS T OiPO ITI lS 


t . 32 * > '°, te f t for a cross, between .two lines, one of them is connected to 

k e ttZZf V T ° Vit arid the other t0 the 'secondary testing circuit. 

llLZL t , secondary testing circuit is connected to ground by • 

co-n-ted to r ‘fvl J secondary ground and reversing keys and testing the line 
foregrounds*', " pri ” ! “ ry testing .position- -for ground as described under "Test 

MPI'lgag^{LAPA 8 ITY_P ggj!f; » PBIMA 3 Y TEST 1 F 5 ' QlgntTtj?' 

,?® se tests^are made to determine approximately the value of the 
oo»pa„i ^ y o lie _ine in locating an- open or the capaci ty of the attached 

tve"*wv»o^’f C * ' n ? lsr atranged; for. a : -grounded capacity test only, unless 

v/!;-.a , s ..ono bridge circuit is equipped, in which case tests for mutual 
are made by operating the. Wheatstone bridge key which disconnects 
ground from, me testing battery. To test a line for grounded capacity, the 
t xoun . ey is operated, then the reversing key is quickly operated and released 


C s? £ C 
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several, time a* This- causes a deflectionprorortior.pl to the capaci ty .on the. 
ring, when the reversing key returns to normal and proportional to the capacity 
on the tip when the reversing key is operated. If an extension hell is j 

connected in series with the ringer of the subscriber’s main set a slight 
reduction in the deflection of the needle results. 



34# When the breakdown test key is operated, tne following sequence of 
operation occurs;"" (a) the springs of' tne impulse wheel ! *A ,! close, operating 
the BT, OR and 00 relays, tins Bf relay operated, connects the ring of the test 
circuit direct to ground, and prepares for a closure of the nigh voltage battery 
h when the OR and GO relays operate, connect the tip of the test circuit to 
ground through 96,000 ohms, under control of the ,( B" cam of the impulse wheel, 
(b) the springs of the impulse wheel ,! B" operate, removing ground through the 
. 96,000 ohm resistance from the tip' of the test circuit and connecting tne *wO 
volt break down' potential through the 96,000 corn resistance, make con --acts of 
the BT and OR relays, the ammeter winding of the vol thrall liamme ter and the tip 
of . the test circuit, the ring of the cord remaining connected to ground, (cj 
the springs of the impulse wheel "O'* operate short circuiting tne 96,000 ohm 
* resistance, and connecting the breakdown potential through the resistance lamps 
and make contact of the BT and OR relays, through the milliatmeter winding of 
the vol t«mil liamme ter to the tip of the test circuit. By gradually charging 
the line condensers in this manner, bell taps are avoided, (d) the. springs ox 
the impulse wheel "C" release again impressing the 200 volt potential on tne 
Up of the test circuit through 96,000 ohms, (c) the springs of the impulse^ 
wheel "B” release- disconnecting the 200 volt battery and connecting ground to 
the tip of the test circuit, (f) the springs of the impulse wheel !, A" release, 
causing the BT, OR and 00 relays to release, restoring the circuit to normal. 

. To make the breakdown test on the ring of the line, the REV. key is operated, 

• together with, the' insulation breakdown key. , 

T RA1TSM1 BSIO iT TEST - PRIMARY T E3T...J0RD. 

35. These tests are made for testing the degree of transmission on the 
line. Each operation of the transmission test key (TMT) completing coil cut-in 
keys connect the line to ; the telephone circuit. The rheostat key is tren 
operated, and the current through the transmitter varied by adjusting tne 
rheostat. 


OOI 1T COLLECT ARP 


36, To test the operation of the coin boxes on the subscriber’s lme tf 
the 00 or OR. key is operated. The operation of the 00 coin collect key operates 
tne D and 00 relays. The operation of these relays connect 110 volt po-iti/e 
direct current to the tip side of the test circuit through tee mill aamrne ter 

of the vol t-milli ammo ter, TThen the key is restored, the relays rwe ase. 
id' 0 relation of the coin rearm key "OB" operates the rat and 00 relays conneo.- 
ine the 110 volte negative direct cement to the tin side of the test circtut 
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through the milliammeter winding of the vo 1 t-mi 1 1 iaraoe ter. The current 
through the coin collector nay he regulated by operating the special rheostat 
he j’ and then adjusting the rheostat* In any case when a coin is deposited in 
a coin hen cf a pre'-payrcen't line to. which the .primary test circuit is connected, 
the deflection of the vcl t-mi 11 iamme ter needle indicates v/hat -disposi tion -has.^ 
"been made of the coin, 

APPLICATION 07 WB ?0WL5R - SBCO KMRY TEST O IPC UIT ON LY 

37, If there is a cross of sufficiently low resistance on a line to which 
the secondary test circuit is connected the SS relay operates, connecting .the 
winding of the A relay across the secondary test circuit supervisory lamp, 
operating the relay to ground on the armature .of the 3TC relay preventing the 
lamp from lighting. When the howler key B is operated, a circuit is closed 
from ground on the B. key, 0 brush of the 2C0-R. selector, make contact of the A 
relay, a second contact of the F. key, to battery through the winding of the 
H-l relay, which operates. The. ffrl relay operated, (aj locks to ground on its 
armature under control of the P -key, and connects the winding of the F«2 relay, 
to the break contact of the A relay, (b) closes a circuit from the howler 
source, break contact of the H-2 relay, make contact of the-- F«1 relay, break •' 
contact of the SB- 2 relay, primary winding of the 49-A repeating coil, back 
to the howler source, and (c) closes a circuit from ground through .the 149 
interrupter, break contact of the SB-2 relay, S brush and normal contact of 
the 200-B selector, to battery . through "the winding of the selector magnet 
which operates, moving the selector to the off -normal . With the selector 
switch in its off-normal position, a circuit is closed from ground, through' the 
149 interrupter, break contact of the SB.- 2 relay, 3 brush of the selector, off- 
normal contact of the selector, to battery ' through the winding of the stepping 
magnet, which operates and steps the brush assembly to the nest terminal • The 
operation of the interrupter continues to step the selector through one 
revolution*. . ' - 

38* The 0 brush of the selector in the off-rorral position connects 
section A-B of the secondary circuit cf the 49-A repeating coil in series 
with the 5-6 and 1-2 windings of the 25-A repeating coil cf the secondary test 
circuit, causing a minimum howler tone to be induced through to the line under 
test. As the selector switch advances, additional sections of the secondary 
cf the 49-A repeating coil are added to the circuit until the maximum howler 
tone is reached, at a half revolution of the selector. At the next step of 
the selector, the tone is again reduced to a minimum and .is bull t up to a 
maximum at the step previous to the return to normal « At this point, a circuit 
is closed from ground on the SB. brush of the selector, break contact of tne 
SB-1 relay, to battery through the winding of the SB. relay, which operates; 

The SB and SB-1 relays lock to ground on the make contact of the H-l relay,' 

when the SB arm of the selector switch leaves the last .contact. The SR-l relay 

operated, closes in part a circuit from battery through the winding of the. 

SB-2 relay, make contacts of the SB.-1 relay, to the last contact of tne SB arc. 

39* The selector moves through the second revolution in the same manner 
as it does through the first, but when the SB arm reaches the last terminal, a 
circuit is closed from ground on the SB. arm., last contact of tne SB arc, make 

contact of the SB-1 relay, to battery through the winding -of the SB-2 relay 

which operates. .Jf^e SB-2 relay operated, open's the circuit through the stepping 


u 
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rcsgne t . stopping ^ 

S"of t oou , >? t » SS* 

the operation, the H key Bust he again operate 3 , openi.-g ne «.£« 
t>o ti-i yeia'v is locked, releasing the relay. Tne w-l reiaj * — * 

the SB, SB-1 ^ and SB-2 relays restoring the circuit to nortral . 

40, Should the plug he removed from the line at any time wnile T 

is being applied, the SS relay releases, releasing -e A to 

release!, closes a circuit from ground on tne armatu^ of SI el *, 

battery through the binding of tne S-2 relay t ^B-l ?S!v o der control of the 
cuerated lochs to ground on the armature of the C cil, dis- 

S key and opens a circuit to the primary o- the 49 A ^ ^ ^ ^ 

n^ghTe S crossed end the SS and A relays 

re-opera te ♦' 

41. The selector completes its tvo-revoloticns and returns 

described above. *en the P *e, is restored to ^ tiM before 

SR-1 and SP-2 relays release. Sr.oold tne P *•><*•"' , releases, 

the selector has completed its second revolution, U» n J to 

closing a circuit from ground on its armature, ... * • " , v itc v to 

batter; through the winding of the stepping magnet res jor^t £ • 

normal. The H-l relay released, also opens % ?it r the 

winding of the 49-A repeating coil iisoor^ecti^ t be applied until the BM 
B key re-operated immediately, ^tne “ 33 t-e* circuit in which the 

brush has caused the of” the selector. This assures a 

B-l relay operates is op«nea a. t,.e o b - Ub, ‘ 
graduated application to the howler tone. 

42 . The bowler can ba applied only by «ar.s of tbe secondary *£*«£ 

„ ire operation of the hosier key (*) disconnect t, 
test cords froir> tne howler circui 

43. the key Barked X is used to interchange ^e^ri^ar^secor.dars 

test cords Kith respect to the plenary ; pcord is = conreeted to the 

the key is In the normal position, t..e P* 1E ^ - t ed to the secondary 

primary testing circuit and the ^ondary cord « 3d to at)T>1 , all primary 

lest circnit. 9» »P^«cn f the k^ Bake, it poa.i^ ^ oortf ar.d 

and secondary tests except tne t,«d vdre t - cord, 

all secondary tests except tne fsowler ^est, c — 


■\ 
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207-A 

(STP) 


208-B 
(1» to 


208-C 

( 0 ») 


CIRCT 7 ! T REOPIW?E FTS 

’ MECHANICA L RE-I Q I R EM EH T5 

■ Armature gap ,013” to ,014”. 

(Icr. tact -gap .003” -to ,004”. 

ELECTRICAL R E0PIRE?TFT 3 

OP ERAT E EOEf OP ERA TE 1IW&SJL 

Test .010 amp. Test .009 amp. 

Readj. .0098 amp. Readj. .0092 amp. 


MECHANICAL BEOri EMEN 13 

Armature gap ,018” to «021”. 

Contact gap .004” to .005”. 

The retractile spring tension shall be adjusted 
by ‘benaing the stationary lug on the relay frame 
and net by b en din g the lug on the armature . In 
making the adjustment the stationary lug shall not 
he bent to an angle greater than 45 degrees from 
the vertical. 

E-’-.ECTRT CA.T, RE0I1REEEH T5 

Test .0152 amp. Test ,0138 amp, 

Readj , .0148 amp. Readj. .0142 amp. 


. • PR OP API CAL BEORIRE MEHTg 

Armature gap .018” to .021” 

Contact. gap .004” to ,005”. 

The retractile spring tension shall he adjusted 
by bending the stationary lug on the relay frame 
and no t by bending - the lug on the armature. In 
making~"the adjustment the stationary lug shall not 
be bent to an angle greater than 45 degrees from 
the vertical, 

ETROj^ICAL^RSSUIEM^^ 

. \ 

Test ,0122 amp. Test ,0108 amp, 

Readj. .0118 amp. Raadj . .0112 amp. 
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208-G 
(0*9) 

The retractile spring tension shall be adjusted 
by bending: the stationary lug on the relay frame 
and not by bending the lug on the armature. In 
making the adjustment the stationary l.ug shall not 
be bent to an angle greater than 45 degrees from the 
vertical , 

BIHC TRICAL RSQJJIBEMMTS 

OPERATE EON-OPER A TE RELEASE 


Test ,01 52 .amp. . T9 s.t .0158 amp. 

Read j . .0148 amp. Readj » ,0142 amp. 


B1 

(PS 

S3) 

After a soak of 
approximately. ,3 
•Test .021 amp, 
Readj . ,015 amp. 

■atrip.*. v . '• 

After a soak of 
approximately ,3 amp 
Test .0057 amp, 
Readj. .005 amp. 

B99 

(SB) 

Test ,0048 amp. 
Readj, ,0045 amp 


Test .0023 amp. 
.Readj. .0025 amp. 

B147 

(PCI 

SCI) 

Test .0020 amp,. 
Readj, ,0010 amp 

° - --- - . — v • 

■ :i Test ,0002 amp. 
Readj. .0003 amp. 

E23 

(H-2) 

Test ,028 amp. " 
Readj. .016 amp. 

, Test ,011- amp. 

Readj, .012 amp. 


E62 

(CR-CC) 

(BT) 

Test .049 amp. , 
Read j, ,042 amp. 

Test; ,030 amp. 
Readj. ,032 amp. 


E62 

CD) 

Test ,063 ; amp. 
Readj. .042 amp. 

. Test. ,030 amp.- 
Readj, .032, amp* 


E64 

(A) 

Test ,064 amp, 
Readj « ,035 amp. 

Test .022 amp. 
Readj. . .024 amp. 


El 93 
(PTC) 

Test ,096 amp, 
Readj , ,069 amp. 

■ r -Test ,038 amp. .. 

• .. Readj. .040 amp. 



(STC) 


' CIRCUIT REQUIREMEN TS 

■ . MECHANICAL REQITIR EMEW 

Armature gap- .018" to ,021", 
Contact gap ,004" to ,005". 


3361 
(H>) & 
(3D) 

S3 67 

(H) 

3380 

(SR) 

3396 

(PC0- 

SCO) 

3447 

(H-D 

3539 

(THU) 

3791 

(ADY-1) 

31037 

( SB-1 ) 

31041 

(SR-2) 

31054 

(tk) 

31134 

(ITT) 

31309 

(D) 

E200 

(AD7) 
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CIRCUIT B BQIT IBEMEET 5 


OPERATE 

Test .017 amp. 
Readj. .016 amp. 

RON" OPERATE 

Test .010 amp, 

Readj . .011 amp. 

RELEASE 

Test ,017 amp. 
Readj. .012 amp. 

Test .0075 amp. 

Readj. ,008 amp." 


Test .025 amp.. 
Readj. .009 amp. 


Test ,0005 amp. 
Readj. .001 amp. 

Test .018 amp. 
Readj, .015 amp. 


Test .0028 amp. 
Readj. .003 amp. 


Test .034 amp. 

Re 3 dj . .027 amp. 

Test ,013 amp. 
Readj. .014 amp. 

Test .016 amp. 

Readj. .010 amp. 

Test .0055 amp. 
Readj. .006 amp. 

Test .017 amp. 
Readj. .014 amp. 


Test .021 amp. 
Readj. .016 amp. 

Test .0095 amp. 
Readj. .010 amp. 

Test .030 amp. 
Readj. .020 amp. 

Test ,0095 amp. 
Readj. .010 amp. 

Test .019 amp, 
Readj. .016 amp. 

Test ,0095 amp. 
Readj. .010 amp. 

Test .052 amp. 
Readj. *018 amp. 

Test ,011 amp. 
Readj. .012 amp. 

Test .017 amp. 
Readj. ,012 amp. 

Test. ,0070 amp. 
Readj. .0074 amp. 

Test .021 amp. 
Readj. ,016 amp. 

Test .0028 amp. 
Readj. .003 amp. 


Test .0019 arrrp. 
Readj . .002 asp. 


- Adjust the straight outside spring of t:.e 
spring combination to give the greates. po 
fVo *h or\f Olltsid© Spring* 


« e r*p. aeair* i 


rrake "brosk 
ssible contact 


ROTE: 
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31520 
f 


0PEBAT3 


Test .030 amp. 
Beadj. .023 amp. 


Outer 7/dg* Test ,040 amp, 
500 ohms 


CIBOP IT BEQri B EPBFTS 

N01I-0P3BAT 3 

Test c 014f amp, 
Beadj . .015 amp. 


M BCPAPI C AL BEQITI 3 WW TO 


REL EASE 


12521 

Sounder 


ELE CTRICAL BS npIr ^BMElTTB 

The sounder shall he adjusted tc operate 
on .050 amp. and to release on open 
circuit, after operating on approximately 
.250 amp, . * 


The air gap between the armature' and 
cores, with the lever down, shall he 
,005" minimum. 


3KG.--A.SP~ JO. CBK'P.—BAP.-CBP . APPB0V33 - C. L. SLTJYTHB, G.M.I 

9-27-22. .... 
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